INTRODUCTION.
Autosomal recessive spinal muscular atrophy (SMA) is characterized by progressive loss/atrophy of lower motor neurons. The most common presentations range from a lethal, infantile severe form associated with in utero anterior horn cell loss (i.e., WerdnigHoffman disease) to less severe, later-onset forms (i.e., Kugleberg-Welander disease), also associated with loss of anterior horn cells in the spinal cord 1 . The vast majority of autosomal recessive SMA cases map to a locus at 5q11.2, however, genetic heterogeneity has been noted. We have previously reported an X-linked recessive form of infantile lethal motor neuron disease (MIM 30021) 2 , which closely resembles Werdnig-Hoffman disease, except for additional features of early onset or congenital contractures and/or fractures, in a single family that mapped to Xp11.3-Xq11.2. Here we report clinical and genetic data for eleven additional unrelated families identified in North American and Central and Western Europe, as well as our recent progress in disease gene identification.
METHODS.
Families were recruited based on established diagnostic criteria, and five of the six new families evaluated for linkage to the candidate disease gene region, Xp11.3-q11.2. The remaining two families were not adequate for generation of a significant LOD score. Genomic DNA was analyzed using X-chromosome highly polymorphic markers. Concordance analysis was used to define maternal meiotic recombination breakpoints surrounding a disease gene region, followed by multipoint linkage analysis with additional DNA markers 2 . Results were interpreted using the LINKAGE and VITESSE programs.
RESULTS
. Six families have been tested for linkage on the X-chromosome; all of these mapped to the same region as the first reported family 2 . One of the six families is thought to represent a new mutational event, and although was informative for the DNA markers used, and highly suggestive of positive linkage to the same region, was not included in LOD score calculations. The cumulative LOD score for the five families is 7.3 at a = 0.0 in the Xp11.3-q11.2 region. Further multipoint linkage analysis using these families has narrowed the candidate disease gene interval to a region defined by DXS8035-DXS1194. These results strongly support the existence of a major disease locus for XL-SMA between DXS 8026-DXS 7132 (Xp11.3-Xq11.3).
DISCUSSION.
A complete transcript map fromXp11.3-centromere is being completed 3 . Indicated in the figure is the XL-SMA candidate region, with a diagram of DNA markers used for linkage analysis, and an approximate number of genes in sub-regions. We are now focusing our efforts on refined linkage analysis (to continue to narrow the candidate region), and candidate gene identification and mutation detection. Our latest findings will be reported.
Figure 1
It is clear that spinal muscular atrophy is associated with neuronal apoptosis of the lower motor neurons. There is a growing number of SMA patients testing "negative" for chromosome 5q SMN
